OBLON, SPIVAK, et al. 
Docket No.: 240378US2 
Inventor: HISANORI KATO 
Sheet 1 of 17 




OBLON,SPIVAK,etaJ. 
Docket No.: 240378US2 
Inventor: HISANORI KATO 
Sheet of 17 




OBLON, SPIVAK, et al. 
Docket No.: 240378US2 
Inventor: HISANORI KATO 
Sheet 4 of 17 



FIG. 4 




OBLON, SPIVAK, et al. 
Docket No.: 240378US2 
Inventor: HISANORI KATO 
Sheet 5 of 17 



FIG. 5 




Movement of Detector 

< Imaging during movement 

< 
< 

<] Imaging during movement 



<| Imaging during movement 



OBLON, SPIVAK, et al. 
Docket No.: 240378US2 
Inventor: HISANORI KATO 
Sheet 6 of 17_ 



FIG. 6 



115 




OBLON, SPIVAK, et al. 
Docket No.: 240378US2 
Inventor: HISANORI KATO 
Sheet 7 of 17 



CO 



i 



CD 
CO 



Gradation 
Calculator 



Profile 
Producing Unit 

Index Value 
Calculator 




"5F" 

CO 



I 



CO 



A 



CO 



3 be 

5 S 

£2 co 

O Sh 



1 



CO 
CO 



.2^ 



CO 



bo 



w.S 
cC be 
± C 

O 



CO 



Pre-Processing Unit 




O 
CD 



OBLOJS, SPIVAK, et al. 
Docket No.: 240378US2 
Inventor: HISAIVORJ KATO 
Sheet JL of 



X 
a; 
co 



00 




aj : 

a 




CP 

cd 

a 



i— i 



o 

I— I 



OBLON.SPIVAJCetal. 
Docket No.: 240378US2 
Inventor: HISANORJ KATO 
Sheet _2_ of _T7_ 



C Start ) 



FIG. 10 



Input Image Data (l,2,—,N) 



I 



S1 



Display Image Data List 



I 



]~S2 



Designate a Reference Image (n) for the Gradation Process 



Calculate ROI Average Index Values AVG(n,D), 
AVGD(n+l,U) in an Overlapped area between 
Image(n) and Adjusting Lower Image(n+l) 



I 



S3 



S4 



Transform Gamma Correction Function for Image (n+1) 
so that a Display Gradation corresponding to Pixel 
Values for Image (n+1) continuously connects to a Display 
Gradation corresponding to Pixel Values for Image (n) 



I 



S5 



n-*n+1 



]-S6 




S8 



Calculate ROI Average Index Values AVG(n,D), 
AVGD(n-l,U) in an Overlapped area between 
Image(n) and Adjusting Upper ImageGrl) 



i 



S9 



Transform Gamma Correction Function for Image (n-1) 
so that a Display Gradation corresponding to Pixel 
Values for Image (n-1) continuously connects to a Display 
Gradation corresponding to Pixel Values for Image (n) 



S10 




S12 



OBLON, SPIVAK, et al. 
Docket No.: 240378US2 
Inventor: HISANORJ KATO 
Sheet J£ of 




"7 — 1 — 1 ~ 



a 



CO 



CD 

be 

C3 



CD 



CP 
(3D 



a a a a a 



0) 

s 



OBLON, SPIVAK,etal. 
Docket No.: 240378US2 
Inventor: HISANORI KATO 
Sheet of _VJ_ 



FIG. 12 

Display Output 
D4 



D3 













/ 


7 

/ 




/ 
$ 
§ 
/ 
/ 

i 

t — » 

-i 

' ! / 
' / 
' ' / 


/ Shifted Gamma 
l~ Correction 
/ Function 
' of Image 4 


' ! / 
' / 

' « / 









AVG(3,D)<> 

AVG(4,U) 



Input Pixel Value 



FIG. 13 




AVG(3,D) ^ Input Pixel Value 

AVG(4,U) 



OBLON, SPIVAK, et al. 
Docket No.: 240378US2 
Inventor: HISANORI KATO 
Sheet _J2 of 17 



FIG. 14 




OBLON, SPIVAK, et al. 
Docket No.: 240378US2 
Inventor: HISANORI KATO 
Sheet 13 of 17 



FIG. 15 



Reference 
Image 



> 



Image No. 
Image 1 



Image 2 



Image 3 



Image 4 



Image 5 



Image 6 



Image 7 



Image 8 



Image 9 



Average 
Pixel Value 

AVG(1 ,D) 
AVG(2,U) 
AVG(2,D) 
AVG(3,U) 
AVG(3,P) 
AVG(4,U) 
AVG(4,P) 
AVG(5,U) 
AVG(5,D) 
AVG(6,U) 
AVG(6,D) 
AVG(7,U] 
AVG(7,P) 
AVG(8,U) 
AVG(8,D) 
AVG(9,U) 



Gradation 
Calculation 



> 
> 

> 
> 

> 
> 
> 



Gradation 
Uniform alization 

LUT1 



LUT2 



LUT3 



LUT4 



LUT5 



LUT6 



LUT7 



LUT8 



LUT9 



OBLON,SPIVAK,etal. 
Docket No.: 240378US2 
Inventor: HISANORI KATO 
Sheet 14 of 17 



f Start } 



Input Image Data (1,2,-- ,N) 

i 



Paste Images and Display 



Designate a Start Image (n) for the Gradation Process 



Setting-up a ROI crossing through whole images 



Producing pixel value profile of ROI 

5 . Z 



FIG. 16 

KS21 
-S22 
-S23 
— S24 
-S25 



ransform Gamma Correction Function for Image (n+1) 
so that a Display Gradation corresponding to Pixel 
Values for Image (n+1) continuously connects to a Display 
Gradation corresponding to Pixel Values for Image (n) 



S26 




Producing pixel value profile of ROI for Image (n) 
and Adjusting Upper Image (n-l) 



S30 



I 



Transform Gamma Correction Function for Image (n-l) 
so that a Display Gradation corresponding to Pixel 
Values for Image (n-l) continuously connects to a Display 
Gradation corresponding to Pixel Values for Image (n) 



S33 



S31 




OBLON, SPlVAK,etal. 
Docket No.: 240378US2 
Inventor: HISANOR1 KATO 
Sheet _15. of J7_ 



FIG. 17 



~ x Pixel Value 

~1 X~ Profile Measuring KU1 




FIG. 18 



Pixel 
Value 



Pixel Value Profile 



1 | Image 3 j Image 4 






| P(2,D) j P ( 3 -^ P (4,U) 


P(5,U) , 




N p(3,u)i i ^7 

1 * 1 : 


i a 


i 4 - 1 



Upper Position 



Lower Position 



Pasting Circumference 



OBLON, SPIVAK, et al. 
Docket No.: 240378US2 
Inventor: HISANORI KATO 
Sheet 16 of 17 



FIG. 19 



Display 
Output 



Upper Position 



Gradation Profile 





Image 3 


Image 4 1 ■ j ^ 






l i It 

i i ^ — — — T ^ ^ ^ 














1 ^— ^ 

\ 
I 

- J 




1 1 
' 1 
1 1 1 ■ 



Lower Position 



FIG. 20 




Pixel Value 
Profile Measuring KUi 



OBLON, SPIVAK, et al. 
Docket No.: 240378US2 
Inventor: HISANORI KATO 
Sheet _17_ of _17_ 




CO 



d 
E 







on 


Uni 


!i • ^ 






C 


Grad 


cessi 


Pro 




CO 




o 

CD 



